Abstract. The "High school class for students with special abilities in physics" was founded in Nis, Serbia (http://tesla.pmf.ni.ac.rs/f_odeljenje/) in 2003. The basic aim of this project has been introducing a broadened curriculum of physics, mathematics, computer science, as well as chemistry and biology. Now, eight years after establishing of this specialized class, we present analyses of the pupils` skills in solving rather problem oriented test, as PISA test, and compare their results with the results of pupils who study under standard curricula. Also, an external evaluation conducted more recently, shows that Special physics class students performed higher on science knowledge test in comparison with students from control groups (grammar school and special math class students). Establishing of the Special physics class as an interesting educational experiment and its development has been connected, in a sense, with activities of the Southeastern European Network in Mathematical and Theoretical Physics. We present the main achievements of the Network and their possible impact to the students. We make conclusions and remarks that may be useful for the future work that aims to increase pupils` intrinsic and instrumental motivation for physics and sciences, as well as to increase the efficacy of teaching physics and science.
INTRODUCTION
In the countries of former Yugoslavia, classes for students with special abilities have a long and successful tradition. Despite some improvement that has been made through last few years, today three fundamental problems still characterize teaching in schools in Serbia: obsolete equipment, obsolete education concepts and insufficient motivation of teachers (for instance -small payroll). One of the consequences of this situation is a very small number of students in natural sciences and engineering sciences at many universities. Moreover skills of pupils in 620 using methods and tools developed in physics and other sciences seem to decrease at the same time with a new revolution in science and technology in developed countries.
The main goals of the project Grammar School Class for Students with Special Abilities in Physics, started in Nis, Serbia, in 2003, are to offer a highquality education, to give gifted pupils a perspective for continuing with highquality education and to convey initiative and enthusiasm [1, 2] . These goals are to be reached by the following measures: (i) focus on the natural science, on physics in particular, (ii) provision of basic laboratory equipment and PCs (virtual experiments and Internet access), (iii) close collaboration with the University (Host teaching by docents, assistants and project guests, mentors from the university), (iv) close collaboration with similar projects in EU and Eastern Europe, (v) more intensive foreign languages teaching (especially English), for details see [1, 2] .
The authors of the curricula and project have faced a lot of problems in implementation of the project in its basic form. However, one of the most important aims has been permanent evaluation of the pupils in the "new class" and comparison of their results with pupils educated in the standard and "mathematical" classes in Serbia. In this paper we present the main results of about 20 successive testing in the period 2003-2010, with more than 4000 individual tests processed, in a brief form.
EVALUATION IN PHYSICS (2003-2006)
Let us remind, briefly, on the main results in the previous phase of the continuous evaluation of the "Special Class", i.e. Curricula.
The very first testing was done at the very beginning of this "educational experiment", early autumn 2003 [1] [2] [3] . We will start our presentation with results of two tests in physics made in October 2005 and May 2006, i.e. at the beginning and at the end of the School year 2005/2006, given in the Table 1 . There have been five groups of pupils (1. Special class for "physicists" in Nis (9 pupils), 2. Special class for "mathematicians" in Nis (7), 3. Standard grammar class in Nis (20), 4. Special class for "mathematicians" in Belgrade (17) and 5. Special class for "mathematicians" in Novi Sad (7)). All pupils worked out the same test with 20 questions (in total 100 points) and 2 problems (in total 50 points). At this stage we measured the abilities of pupils only in physics and mainly in the first grade of high school. The differences in syllabus in physics are so big in the second and third year that comparison of results is sensible just after the end of the grammar school, i.e. after 4 th year. Let us focus on results of the third generation -pupils born in 1990. The other results were presented in the two reports of the Special team established by the Serbian Ministry of education in 2005 and 2007. In the first column we denote the corresponding class and the numbers of pupils that took part in both testing. In the following columns one can see their records in test the questions and solving problems in percents. From results presented in Table 1 , i.e. Figure 1 , as the most instructive, when a system of selection of pupils was established and properly implemented, we can conclude several things: (i) "physicists" showed significantly better abilities in physics, in particular in solving problems than two classes of high school students from Nis and the same or slightly better abilities than high school students from the elite Mathematical Gymnasium in Belgrade. Results and statistics from Novi Sad were based on a small group and some later testing indicated that sample of (7) pupils were not representative of the whole class, but anyway it does not change the main conclusions, (ii) results of "physicists" at the second test shows a stabile and good improvement in their abilities in both -questionnaires and solving problems aspects.
EVALUATION IN PHYSICS (2006-2008)
There were several tests in physics during that period (2006) (2007) (2008) as a continuation of testing in the previous period [4] . It should be noted that every of the first 4 generations of "physicists" has been followed and evaluated at least twice per year, as well as the corresponding group of "mathematicians" and at least one "control" group of pupils in a Grammar school -"standard Curricula", mostly in Nis. Presentation of the contemporary results and analysis would need much more "room" than we have at our disposal in this paper. However, in this section we will present results concerning the first generation of "physicists" and groups of pupils we evaluated permanently through their 4 years education it the Grammar schools.
Let us consider results of two independent batteries of tests created by different groups. An independent group of evaluators nominated by the Serbian Ministry of Education both made in spring 2007. The first test was prepared by the external team of the evaluators. There were four groups of questions and problems in physics, with increasing complexity, from 1 to 4. The results are presented in the Table 2 . All pupils were in the 4 th grade and they took part in the first testing, as well as in all other evaluations started in September 2003. The second test was prepared by the permanent group of evaluators form Nis. This test was similar to the previous ones, slightly improved and also with classified problems in 5 categories. The results were summarized in Table 3 . Numbers in the small brackets denotes numbers of the pupils form the corresponding group who took part in the particular evaluation. Despite a relatively small number of pupils and fluctuation of some pupils, when the absence of a top or bottom achievers from the group can change the total score, it is obvious that "physicists" after four years spend in the special class with the new curricula have excellent results, and that their abilities and skills in physics are significantly better than "mathematicians'", who were selected at the beginning of high school study.
("Physicists" in this generation were not because they could enroll the class only on the basis of their wishes). Let us remind ourselves of the results of the same classes at the very first testing. Even on the first glance it is visible that "physicists" has doubled their score after 4 years in comparison to "mathematicians" and that results in respect to the "standard class" are even better. These results, beside excellent results of pupils form this "special" class in (inter)national contests in physics, mathematics etc, were of the crucial importance for the Special team of evaluators to propose to the Ministry of education transformation of the Class status from an "experiment" to a standard educational profile in Serbia.
PISA TEST
Trying to collect more valuable and comparative data about achievement of pupils and achievement correlates, we included OECD/PISA (Programme for International Student Assessment) science competencies tests in the evaluation schema. The main intent was to establish a model of monitoring and external evaluation of achievement focused on functional knowledge, which enable us a) to compare the quality of knowledge in domain of physics and, even more, of science, to internationally recognized criteria (key competencies); b) to document the wellbeing of schooling in special teaching program, e.g. comparing their achievement with classic course, and c) to understand in what extent higher order thinking is supported by different types of schooling.
PISA 2006 defines scientific literacy in terms of an individual's scientific knowledge to identify questions, to acquire new knowledge, to explain scientific phenomena, and to draw evidence-based conclusions about science-related issues. In addition, pupil shows the understanding of the characteristic features of science as a form of human knowledge and enquiring. For detailed description see [5] . In other words, PISA is not limited to measure pupil's acquisition of curricula or specific science content, but his/her capacity to identify and understand science related issues as well as the capacity to interpret and apply science evidence in order to solve problems and make decisions in real-life situations [6] .
SAMPLE
All pupils in special classes for physics in the 4 th and the 1 st grade (11, 10 pupils, respectively) were included in testing. In addition, in order to compare data, special math class grade 4 th , Grammar school the 4 th and the 1 st grade, were included as well (14, 11, 32 pupils respectively). Also, we use PISA 2006 national database to compare achievement data.
We are aware that all conclusions we drawn, based on comparison between this and national sample, are uncertain due to small size of the selected sample, as well as to the age difference (PISA pupils are mostly 1 st grade pupils). But, this investigation is still valuable in our case because: we have a tool to measure pupil`s skills not just in physics than more generally in science and solving problems; PISA is a widely accepted and procedure with clear standards and reliability and validity.
Testing took part at the end of the school year (May 2007), i.e. at the beginning and at the end of the secondary schooling. Every student was given a 2-hours paper-pencil science tests.
RESULTS

Science Competencies
The science scale was constructed to have a mean score among OECD participating countries of 500 points, and standard deviation of 100 points, which means that it is expected to have about two thirds of pupils scoring between 400 and 600 points. Table 4 shows the average achievement of OECD countries pupils and Serbian pupils in PISA 2006. In short, results show us that, as a whole, Serbian education system performs under the expected average. Knowing that one year of schooling adds about 40 points on this scale, we can say that Serbian education has lost (or has spent on nothing) one and a half school year out of 9 years (which is the duration of formal schooling of PISA pupils in the moment of testing). Grammar school pupils are at the level of their OECD counterparts, but this is the whole OECD sample, which includes all groups of pupils, while in Serbia, in Grammar schools we have pupils positively selected by their school competencies.
Achievement data shows that "physicists" grade 4 th is slightly above the average achievement, but here we have 3 school years older pupils. On the other hand, the achievement of two remaining special classes is far above the average. Those results are respectful even knowing that we are talking about two relatively small groups of pupils. Additional analysis helped us to understand better the nature of these outstanding results.
Science Competencies: Levels of Achievement
Pupil performances on science are grouped into six proficiency levels. This grouping was taken on the basis of substantive considerations relating to the nature of the underlying competencies. Each pupil is positioned in the highest level in which she or he can answer the majority of tasks. So, levels 1 and 2 show what is the critical baseline for science competencies. On the top of the scale (proficiency levels 5 and 6) we have pupils enabled to solve complex problems, related to scientific knowledge and understanding scientific data, which require several interrelated steps, as well as the use of critical thinking and abstract reasoning [6] . Following graphs show some comparative data about the distribution of pupils in these two top levels of performance. Figure 2 shows us that high performance is very rare among 1 st grade pupils of Grammar schools in Serbia, less than 10% of them can successfully solve the most complex PISA tasks. At the same time, more than half of gifted mathematicians are able to perform on these levels. But, the most interesting data is referring to the distribution of performance in the group of "physicists". While this group of pupils performs, in average, at the same level as the Grammar school students, here we can see higher concentration of top performances in this group than in Grammar school group (almost three times more). Still, we should keep in mind the fact that we speak about pupils of different ages and, consequently, of different length of schooling, as well as the very small groups of pupils in special classes. It should be also noted that this first generation of "physicists" was very specific one, with about one half (8 or 9) of pupils enrolled in the first round and with a quite good record from their elementary schools, and rest of the pupils, up to final 15 who finished the high-school was enrolled in the second round with a record much lower of the first part. Because of that, results of the next, in particular the third, fourth etc, generations are much more illustrative and important.
So, let us see what the result of comparison between the 1 st grade gifted pupils and their counterparts in Grammar schools are (Fig. 3) . As we can see, almost all pupils in this class have the highest ranking scores. Talking in language of competencies, these pupils demonstrate advanced scientific thinking and reasoning, and they are able to solve complex and unfamiliar scientific or technological situations.
We can draw some policy-oriented implications on these results. First of all, it is obvious that groups of gifted pupils, especially those in 1 st grade, deserve and/or need very carefully designed curricula which will engage their already built competencies, as well as enable them to develop their capacities even more. Also, it is very important for them to have well-trained teachers sensitive enough to follow their educational needs. Then, we can say that demonstrated thinking skills have transfer effects on other (related) domains, so we can expect them to be high achievers in other subjects, as well [7] .
EXTERNAL EVALUATION
Lastly, in 2009 the Ministry of Education of Republic of Serbia, as a founder of the Programme, initiated a process of Programme evaluation. The aim was "to test the level of compliance of predefined goals and outcomes of the Programme". The evaluation was conducted by an independent government agency, the Institute for Education Quality in Belgrade. The evaluation report was finsidhed and published in March 2010 [8] .
METODHOLOGY OF EVALUATION
It is possible to distinguish three main components of evaluation, based on different data types:
1. Student achievement on a science knowledge test (taken by 3 groups of students/high-school pupils: basic group -students of all grades involved in the Programme, and two control groups -students of Grammar school and students involved in special math classes); 2. Perceptions of students, teachers and school management about the planned solutions, applied practices and the quality of teaching, as well as the possibilities and limitations of the Programme in the implementation of the curricula; and 3. Content analysis of existing documentation.
In this paper, we will present only the findings based on quantitative methodology (the achievement test and a questionnaires examining perceptions and attitudes of students and teachers), because these findings are most relevant to understanding the quality of the achievements of students involved in the Programme.
SAMPLE
Student sample: All pupils in special classes for physics (Programme) from the 1 st to the 4 th grade were included in testing (in sum, 36 students). In addition, in order to compare data, special math class grade 1 st to 4 th , and Grammar school students grade 1 st to 4 th were included as well (38, 47 students respectively). Teacher sample: in this subsample were included 12 teachers and 5 representatives of school management.
We are aware that all conclusions, based on comparison between different groups, we drawn are very sensitive and, possibly, are uncertain in a part due to small size of the selected subsamples.
MAIN FINDINGS
Achievement on Knowledge Test
А science knowledge test were given to all sampled students. In construction of the test, publicly available tasks taken over from two international assessment projects, TIMSS and TIMSS Advanced, were used. In terms of cognitive complexity, the test is composed mainly of tasks which perform on higher levels of achievement (in other words, more difficult tasks were predominant). The following cognitive domains were represented in the test: knowledge, application and reasoning. In terms of content, selected tasks were in mathematics and physics. The pilot testing has shown that the internal consistency of the test is .741, which makes it acceptable [8] .
Testing the differences in means shows that Special physics class students have achieved significantly higher scores on knowledge test then Grammar school students and equally good achievement as Special math class students (Fig. 4) . When looking only tasks in physics, it was found that the Special physics class students achieved statistically higher results in comparison to both control groups of at least 22%. Analysis of knowledge test means by grades shows that there is a continuous improvement in achievement for Special physics class students, while this does not apply to students from control groups (Fig. 5) .
Figu. 5 -Mean scores on science knowledge test by grades: Special physics class students.
Perception of Students and Teachers
Students of all programmes, as well as Special physics class' teachers filled out questionnaires with parallel thematic structure. The main thematic areas that appear in the questionnaire were: curriculum, assessment, teaching and extracurricular activities, teacher-student relationship and competition.
Special physics class students give more positive marks for the quality of the programme they are involved in, in comparison with both control groups of students. They claim to have significantly more opportunities for research, project designing and conducting, as well as for the experimental work. They estimate that they are better prepared for further education then students from control groups. Also, there is agreement between Special physics class students and teachers that the curriculum is based on relevant content, but it is too large.
A significant finding relates to the perception of students about the quality of the relationship that exists between teachers and students. Special physics class students have given statistically significantly higher grades for all investigated dimensions of this relationship (between 4.7 and 4.8 of 5.0(!) in comparison with 3.0 to 3.8 of 5.0 in other classes in this testing). Specifically, they estimate that their teachers in a greater extent support the independence of students and encourage their active participation in class, they respect students' creativity and ideas and they treat them with respect.
THE SEENET-MTP NETWORK, A "BRIDGE" BETWEEN HIGH-SCHOOLS, HIGHER EDUCATION AND RESEARCH
Recognizing the importance, as well as the necessity, of bridging the gap between Southeastern and Western European scientific community, the participants One of the most complex project implemented by the Network is preparation of "The Map of the top research groups and organizations in the fields of Physics and Mathematics", following their publications records from 2000-2009, with a reach collection of data from 42 Institutions from 7 countries in the region. Beside research and training program for the PhD students, as one of the most important reasons for establishing of the Network and its main activity [9] , what is not a topic we will consider in this paper, a permanent activity has been toward: "Promotion of the excellence and growing of the youth's interest for education in Physics (and Mathematics),", evaluation of the "Special Class in Physics", joint regional contests in Physics and popular lectures mainly organized in Serbia and Romania.
Let us mention some numeric facts, even we did not testing and could not present some evaluation of this part of the program now, as we did for the highschool class for "physics and science", it could be helpful in understanding level of activities done in the last 8 years.
The Network, through its nodes, organized 11 scientific meetings, mainly in Serbia, Romania and Bulgaria, with about 750 participants. There were about 150 short-term scientific exchanges and visits, and 5 mid-term fellowships were provided for undergraduate and graduate students. Of a special importance were Three International Meetings and Contests "Science and Society" organized in Romania (in total with more than 120 competitors). The last one took place form 15 to 17 April 2011, in Turnu Severin, Romania. More than 40 pupils from Romania and Serbia took part as well 30 teachers from the same countries. Pupils-competitors have shown excellent abilities in solving problems, and comparison of results of pupils from the "special class" from Nis from 2008 to 2011, shows a continuous increasing trends in their relative and absolute results (http: // www. seenet-mtp.info/news/the-third-edition-of-the-international-meetingscience-and-society-results/). Beside a honorably mention of Vladan Pavlovic at the Physics Olympiad in Iran, this conclusion could be also accepted as confirmed by the bronze medal of Tamara Djordjevic at Olympiad in Thailand, most recently.
More than 150 researchers, students and teachers in the four successive meetings in follow, as a integral part of the BALKAN SUMMER INSTITUTE -BSI2011 from August 19-September 1, 2011, Nis and Donji Milanovac, Serbia will consider possibility to continue this program, those results presented in this paper and new modalities and forms of action in the next 2-4 years.
CONCLUSION
Program of evaluation of the curricula and its implementation in this educational experiment in Serbia, even though it was focused most on physics, at this stage is quite nontrivial. Physics syllabi differ across schools and classes, the similarities are significant only in the first year and after that rather different until the end of the grammar school when they have the same "core" in physics.
Together with a new approach in teaching resulted in a better score of pupils of at least 22%.
It was found that pupils from the standard class are not able to solve problems (their records in solving problems tend to zero in almost all generations). The "physicists" show slightly better improvement in physics, and continually good records in solving problems. It is worth to note that the new class and program "for physicists" has attracted better pupils and that number of pupils is increasing 7, 11 and 15 and nowadays is stabilized around 16 per generation. It can be explained by attractive curricula, a lot of guest lecturers, additional laboratory work, excursions, some support in books and awards. The results of former pupils of this class, current students at universities all over Serbia but also at MIT, LMU Munich etc. are excellent as well as their perception of quality of curricula, teaching in the "Special" class and benefits for pupils in their future education [8] .
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